Abstract. A unique set of physical and optical observations of sediment resuspension was obtained during the passage of two hurricanes, Edouard and Hortense. The eyes of these hurricanes passed within approximately 110 and 350 km, respectively, of our study site on the continental shelf (100 km south of Cape Cod, Massachusetts) within a two-week period in the fall of 1996. Sediments were resuspended to more than 30 m above the ocean bottom during both hurricanes. The sediment resuspension processes associated with the two hurricanes are shown to differ primarily because of the separation distances between the eyes of the hurricanes and the observational site (e.g., local versus remote forcing). Observed particle-size distributions were shifted toward smaller scales during Hurricane Edouard because of flocculate disaggregation caused by high levels of localized shear and turbulence.
Introduction
The present report describes physical and optical measurements relevant to sediment resuspension on a continental shelf during the passage of two hurricanes within a two-week period. Our results are especially important as few observations of resuspension have been made under extreme atmospheric forcing (e.g., Madsen et al. [1993] ). Such observations are of great interest as they enable the study of episodic processes that modify the near-bottom environment and control the fate of bottom materials including sediments, organisms, and pollutants that are transported, deposited, and transformed on continental shelves (e.g., Churchill [1989] ; Cacchione and Drake [1990] ; Nittrouer and Wright [1994] ). Physical processes that can contribute to sediment resuspension and transport include windgenerated surface waves, internal gravity and solitary waves, tides, mean interior and boundary layer currents, eddies, and buoyancy-driven plumes (e.g., Cacchione and Drake [1990] ; Nittrouer and Wright [1994] ). Further, there is a complex interplay between physical, geological, and biological processes involving particles and organisms of varying size, shape, and buoyancy (e.g., Nowell [1983] ). These processes result in a change in particle-size distributions. The present measurements provide insights into the dynamical processes that result in sediment resuspension during intense forcing and the relaxation to more normal near-bottom conditions, as well as variability in near-bottom particle-size distributions. These observations allow investigators to test model hypotheses and performance.
•Ocean Physics Laboratory, University of California at Santa Barbara, Santa Barbara, California. The present site is located in a region known as the "Mud Patch" on the Mid-Atlantic Bight shelf off the east coast of the U.S. (Fig. 1) 
Methods
The present experiment consisted of four deployments (spanning summer 1996 through summer 1997) of a mooring and two bottom tripods located at approximately 40.5øN, 70.5øW in waters of about 70 m depth (Fig. 1 ). The time series described here were obtained during the first deployment period.
Several physical and optical measurement systems were deployed on the mooring (Fig. 1) Fig. 2a) . The water column was highly stratified before the passage of Edouard as indicated by the temperature time series shown in Fig. 2b . The mixed-layer depth (MLD; computed using a 1 ø temperature difference criterion) deepened from 12 m to a depth of 67 m shortly after the passage of Edouard (Fig. 2b) Fig. 2) . The return of beam c values to pre-hurricane levels was slower at the shallower depths than at the deeper depths. This is consistent with size distributions biased toward smaller particles (with lower settling velocities) at the shallower depths. Sediment is expected to be resuspended when bottom shear stresses exceed a "critical" shear stress [Twichell et al, 1987] .
The critical combined current-wave shear stress was first exceeded at the time of increased sediment resuspension during the passage of Hurricane Edouard (Fig. 4a) . Current-wave shear stress values periodically exceeded the critical value (up to a maximum of about 3.5 dynes cm '2 during the time of greatest sediment resuspension) for about five days following the peak of Hurricane Edouard resulted in a ten-fold increase in waveorbital velocity (u,,) at a depth of 0.38 mab (Fig. 4b) (Fig. 4c) . Dissipation rates following the passage of Hurricane Hortense also increased by a factor of 20. For both hurricanes, peaks in •,+,, and u,, coincided with the highest sediment resuspension seen in the beam c records (Fig. 4) . 
Summary
The present comprehensive physical and optical measurements have captured the impacts of two closely spaced hurricanes. The sediment resuspension associated with Hurricane Edouard was primarily locally driven through near-bottom current processes with secondary influence from waves. In contrast, Hurricane Hortense passed much further from the site, and caused sediment resuspension through remote forcing via near-bottom wave processes (i.e., surface gravity waves generated some distance away) with comparatively little interaction with mean currents.
Evidence for this can be found in the correlation between mean current bottom shear stress and beam c, and between combined current-wave bottom shear stress and beam c. Our measurements show that particles were suspended more than 30 rn above the ocean bottom during both hurricanes. Volume size distributions were biased towards small particles due to fiocculate disaggregation during the peak of Hurricane Edouard. Throughout the periods of Hurricanes Edouard and Hortense, sediment resuspension occurred in accordance with the critical shear stress criterion for combined wave and current shear stress.
